Foot abscesses in deer caused by a mixed infection of A. pyogenes and F. necrophorum can present as sporadic lameness seen after stress or physical trauma. 5, 17 Newly captured deer are uniquely susceptible to this potentially serious problem. 5 Such infections progress rapidly to produce severe toxemia and death within 48-72 hours. 5 In the current report, the lesions in the foot were similar in character to those seen in the lung, i.e., necrosis with abscessation and vascular thrombosis; however, we were unable to isolate A. pyogenes from the foot lesions or an anaerobe such as F. necrophorum from the lung or foot.
All efforts should be made to minimize stress factors while handling wildlife. The least stressful means of capture and transport should always be employed. At times, use of prophylactic broad-spectrum antibiotics to prevent stress-induced infections may be warranted; however, their use should not substitute for the implementation of handling and restraint practices that minimize stress. 
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A simple and rapid method for staining Tritrichomonas foetus and Trichomonas vaginalis
Zhao-Rong Lun, Alvin A. Gajadhar
Tritrichomonas foetus, a protozoan flagellate of the genital tract of cattle, has a worldwide distribution and is a cause of significant economic loss to the cattle industry due to From the Centre for Animal Parasitology, Canadian Food Inspection Agency, 116 Veterinary Road, Saskatoon, Saskatchewan S7N 2R3, Canada. Received for publication October 7, 1998. infertility and early pregnancy losses. 1, 11 The related flagellate, Trichomonas vaginalis, one of the primary pathogens responsible for vaginitis, cervicitis, and urethritis in women, is also worldwide in distribution. 5 Currently, the most practical and common methods of diagnosing bovine and human trichomoniasis include direct microscopic examination and/ or in vitro cultivation of preputial samples (bulls) and vaginal mucus (women or cows). 5, 10, 12 However, in some cases, the samples collected from cattle might be contaminated with intestinal or coprophilic flagellates that are morphologically similar to T. foetus. Medically nonimportant gut flagellates that could be misidentified as T. foetus include Bodo foetus, Cercomonas crassicauda, Monocercomonas ruminantium, Protrichomonas ruminantium, Spiromonas angusta, and, particularly, Pentatrichomonas hominis and Tritrichomonas enteris. These flagellates have 1-5 flagella and are similar in size and shape to T. foetus, but their undulating membranes are absent or not well developed. 13 Among these flagellates, P. hominis with 4 or 5 flagella and T. enteris with 3 anterior flagella are more difficult to distinguish from T. foetus without adequately stained specimens. 8 Most laboratories diagnosing human trichomoniasis depend upon the examination of wet mounts, but a staining technique is still used in some laboratories. Pentatrichomonas hominis, a flagellate found in the intestine of people and cattle, is morphologically similar to T. vaginalis and can also be grown in culture media. 1, 7 In cases of contaminated samples, an effective method of staining trichomonads grown in medium is a necessary diagnostic tool for the confirmation of T. foetus or T. vaginalis infection.
In most trichomonad staining methods, smears are prepared from cultures or from the vaginal mucus. The smears are then fixed and treated with Giemsa, silver, iron-hematoxylin, or other stains. Although many diagnostic features of trichomonads can be observed with silver or iron-hematoxylin-stained smears, these methods are cumbersome, laborious, and expensive. Giemsa staining is more rapid than silver and iron-hematoxylin, but results are inconsistent. This report describes the use of a modified staining procedure with iodine solution and animal serum with a commercial Wright-Giemsa base staining kit a to provide consistent and reliable staining of T. foetus and T. vaginalis.
Tritrichomona foetus isolate CAPTF 125, isolated from a naturally infected bull in Saskatchewan, Canada, was cultured in Diamond's medium 2 (pH 7.2) without agar, supplemented with 10% inactivated newborn lamb serum, b and incubated at 37 C. Trichomonas vaginalis was obtained from the American Type Cell Collection (ATCC 50183) and inoculated in Diamond's medium 2 (pH 6.0) without agar, supplemented with 10% inactivated horse serum, b and incubated at 37 C. One milliliter of 2-day-old culture of T. foetus (approximately 2-5 ϫ 10 6 parasites/ml) or T. vaginalis (approximately 0.5-1.0 ϫ 10 6 parasites/ml) in log phase growth was centrifuged c at 16,000 ϫ g for 10 seconds. After the supernatant was discarded, the pellet was resuspended in 50 l of fresh Diamond's medium containing 50% newborn lamb serum or in 50 l of Diamond's medium in which the parasites were grown. By a standard blood smear technique, thin smears were made from 10-l aliquots of the resuspended parasites and air-dried. The remainder of the staining procedure was performed in Coplin staining jars. The smears were fixed for 1 minute by dipping the slides 15 times in the fixative solution (methyl alcohol) of the staining kit. a Tissue paper was used to blot excess fixative solution from the slides, which were then stained for 1 min by dipping them 15 times in Lugol's iodine solution consisting of 10 g potassium iodide, d 0.5 g powder iodine, d and 100 ml of distilled water. In preparing the Lugol's iodine solution, potas-sium iodide was dissolved in water before the addition of iodine. After the slides were stained with the solution, they were washed briefly with distilled water and stained for 1 minute by dipping them 15 times in solution I (1.0 g/liter xanthene dye in buffer) of the staining kit. a Excess solution was drained from the slides, which were then dipped 10 times for 30 seconds in solution II (1.25 g/liter thiazine dye mixture in buffer) of the staining kit. a Any deviation from this procedure resulted in precipitation on the surface of the smears. After the slides were stained with solution II, they were washed with distilled water dispensed from a wash bottle until the wash water was clear. The slides were then dried, examined, and photographed with color film e under a 100ϫ oil immersion objective lens of a compound microscope. f The primary purpose of staining is to optimize the visualization of key anatomic structures to facilitate accurate identification of an organism. All known microscopic structures of T. foetus were evident when smears were prepared and stained by the modified method used in this study (Fig.  1A) . Three anterior and one posterior flagella stained purple. The free posterior flagellum was always clearly visible in this bovine trichomonad. The undulating membrane stained purple and has 2-5 waves. The axostyle stained translucent purple and the nucleus appeared dark purple. The blepharoplast/pelta and costa stained purple, whereas the cytoplasm of T. foetus stained blue and contained translucent vacuoles. Examination of a number of stained organisms on a smear was usually necessary in order to visualize all of the above structures in T. foetus.
In the stained smears of T. vaginalis, 4 anterior flagella, axostyle, costa, blepharoplast/pelta, undulating membrane, and nucleus were clearly visible (Fig. 1B) . A free posterior flagellum was not found in this human trichomonad. The flagella and undulating membrane stained purple. Blepharoplast/pelta, axostyle, costa, and nucleus appeared dark purple. Similar to T. foetus, the cytoplasm of T. vaginalis also stained blue or light purple and contained translucent vacuoles. More than 100 smears were stained by 6 or more different persons to ensure the consistency of results. Tritrichomonas enteris (Fig. 1C) and P. hominis (Fig. 1D ) of cattle, Tritrichomonas suis of swine, and Tritrichomonas mobilensis of squirrel monkeys from cultures, as well as other gut flagellates crudely isolated from cattle feces, were also stained by this modified method. Results consistent with those found in T. foetus and T. vaginalis were observed in all other trichomonads.
The main differences between the smears prepared with the medium containing 50% animal serum and those made with the culture medium containing 10% animal serum were clumping of anterior flagella and intensely blue-stained cytoplasm with 50% animal serum. The flagella were well separated and easily enumerated when culture medium with 10% animal serum was used to resuspend the pellet of the parasite. In most cases, staining performed only by the unmodified commercial staining kit a resulted in unreproducible, obscure, or undetectable anatomic structures, especially for T. vaginalis. Distinct flagella, costa, and axostyle were usually not observed in the specimens stained only with this commercial kit. a Traditionally, visualization of the detailed structures of trichomonads requires multiple smears and more than 1 method of staining. 7 Although the previously described protargol silver staining method allows visualization of most structures of trichomonads, 4,6 about 48 hours is required to complete the staining procedure. Such a staining method is time consuming and impractical for routine diagnostic use. In contrast, the method described in this study requires less than 30 minutes to prepare and stain smears of trichomonads. It is a simple and rapid method that results in reproducible and higher quality results.
The basophilic staining of nucleoli and cytoplasm is due to the methylene blue component of the mixture. However, the anionic component of the nucleoli and cytoplasm, which is stained with the cationic methylene blue, is presumed to be RNA. The nuclei are stained red to purple by the azure component of the dye mixture. DNA is believed to be capable of functioning as a chromotrope for azure A of the dye mixture. 14 The xanthene solution stains cytoplasm pink to yellowish red. Iodide and iodine are common laboratory compounds that are widely used in the staining of flagella of bacteria and diplomonad protozoa such as Giardia. Apparently these compounds contributed to the success of staining trichomonad structures, particularly the flagella and costa. Serum also seems to provide adhesion of parasites to the surface of slides and may improve the binding of dyes to the parasitic structures. Although this modified staining method can significantly improve the staining of T. foetus, T. vaginalis, and related flagellates, less subjective tools such as polymerase chain reaction and other molecular methods could be developed to provide more consistent and reliable results. Progress has been made in the development of molecular methods at several laboratories. 3, 9 Acknowledgements. We are grateful to Dr. John Allen for many helpful suggestions and to staff at the Centre for Animal Parasitology for excellent technical assistance. Financial support for this study was provided in part by the Saskatchewan Beef Development Fund, Agriculture and Agri-Food Canada's Prairie Farm Rehabilitation Administration, and the Matching Investment Initiative Program of the Canadian Food Inspection Agency. 
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